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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1mo XMMHH Ha YPOBHE OCHOBHOTO OOILIET0 00Opa30BaHMs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIUTAHUSA U C YYETOM KOHIICTILIMHU IPETOIaBaHusl y4eOHOTO mpeaMeTa
«XuMus» B o0pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuu 1Oa€T TpPEACTAaBICHHE O IIeNsAX, OOIeH crparermu OOydeHwus,
BOCIIMTAHUS W pa3BUTHs OOYyJalOIUXCS CpPEACTBAMHU Y4EOHOTO IpPEIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEAMETHOE COJIepKaHKe, MPETyCMaTPUBACT paclipelielieHHue ero mo kKjaccaM U
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM B TeMaM IMPOrpaMMBbI TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
M KAayeCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYeMYI0 TIOCIEI0BATEIbHOCTD
M3YUYEHHS] XUMHUH C YIETOM MEXKIPEIMETHBIX H BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKU y4eOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXcsi, ONMpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3ayu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MpOorpamMMbl Ha
YpOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHus, a TaKkkKe TPeOOBAHUH K pe3ysbTaTaM 00yUeHHS] XUMUH
Ha YypPOBHE IeJeid W3y4eHUs TpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEeIbHOCTH 00Y4JaroIIerocst o OCBOCHHUIO Y4eOHOTO COJIepKaHusl.

3HaHUe XUMHH CIY)KHT OCHOBOW [T (POPMUPOBAHHUS MUPOBO33PEHHS 00YUArOIIErocs, €ro
MIPEJCTAaBICHUI O MaTEPUAIBHOM EMHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (POPMUpPYEMbIe XUMHUEH
IIPEJCTABICHHS O B3aMMOIPEBPALICHUAX SHEPTUU U 00 3BOJIIOLUM BEIECTB B IPUPOJIE, O MyTAX
pemieHust TI00anbHBIX MpoOJIEM YCTOMUMBOIO Ppa3BUTUSL 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBOM U AKOJIOTHIECKON 0€30MMacHOCTH, TPOOIIEM 3IPaBOOXPAHCHHS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsi caMOpa3BUTHS U (OPMUPOBAHUS
KYJIBTYpBl TMYHOCTH, €€ 001Iei 1 (YyHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIAJ B ()OPMHUPOBAHKE MBIIIEHUS U TBOPUYECKUX CIIOCOOHOCTEH oOydaromuxcs,
HaBBIKOB ~ HMX  CAMOCTOSITEIbHOM  y4eOHON  JESTENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
HCCIIEIOBATENIbCKUX YMEHMM, HEOOXOAMMBIX KakK B IIOBCEJIHEBHONW JKM3HH, TaKk U B
po(hecCUOHAIBHON 1A TEIbHOCTH;

3HaKOMHUT €O CINEeUU(UKON HAaydHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI I€JIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKa, SABISETCS OTBETCTBEHHBIM 3TAalloM B ((OPMUPOBAHUU
€CTECTBEHHO--HayYHOH ITPaMOTHOCTH O0yJarOLUXCS;

crocoOCTBYeT (OPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSAM, K MPHUPOJE, K 4YEOBEKY, BHOCHUT CBOM BKJIaJ B 3KOJOIMYECKOoe OOpa3oBaHUE
oOyuaromuxcs.

JlaHHble HampaBlieHUs B OOy4eHHUU XMMHUHU O0ECHeuuBaroOTCs crenu(puKoil comepikaHus
y4eOHOTO TpeaMeTa, KOTOPBIM sIBISETCS MeJarorn4eckd aJanTUPOBAHHBIM OTpaKCHHEM
0a30B0Oil HayKH XMMHUU Ha ONpPEIEIEHHOM JTarne e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroMMUCs CUCTEMbI NTePBOHAYAIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHI OPraHU4ecKON XUMHH.

CtpykTypa cojaep)kaHHUs MPOrpaMMbl M0 XUMHHM C(OPMUPOBAHA HA OCHOBE CHCTEMHOIO
noaxona Kk e€ mizydeHuro. Conep’kaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHUYECKOM



SIIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHH O XHMHYecKoW peakuuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OpPraHM30BaHbl 10 MNPUHIUIY IOCJIEA0BATEIBHOIO Pa3BUTUS 3HAHUH Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO Y4E€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— [lepuoanueckoro 3akoHa [[. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMSI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— TPE/ICTABICHUH 00 AMEKTPOIUTUIECKON TMCCOIMALIMY BEIIECTB B PACTBOPAX.

Teopernueckne 3HaAHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKU IOJIYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCSI IOCJIEIOBATEIBHO OT OJIHOTO YPOBHS K JIPYrOMy,
BBINOJIHASA (DYHKIMHM OOBSICHEHHMSI U IMPOTHO3HPOBAHUS CBOWCTB, CTPOEHUS M BO3MOXKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U TIOJYyYEHUs U3yJaeMbIX BEIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKON COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJ[aM MO03HaHUs B Hayke. M3yueHne Xxumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MH3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy», «buonorus. 5-7 kmacce» u «Pusnka. 7 Kiacey.

[Ipyn u3ydeHnr XUMUHU TPOUCXOAUT (POPMHUPOBAHHME 3HAHUIM OCHOB XMMUYECKOW HAyYKH KaK
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITEIbHOCTH YelloBeKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajJada yueOHOTO IMpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MIOJIOKEHHUH, JOCTYNHBIX OOOOIIEHHH MMPOBO33PEHUECKOr0 XapakTepa, s3blKa HayKH, B
IPUOOLIEHUN K HAyYHbIM METOJIaM MO3HAHMsI IPU U3yYEHUH BELIECTB U XUMUYECKUX PEAKLUi, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABaTEJIbHBIX YMEHUH M HX INPUMEHEHUHM B Yy4eOHO-
MI03HABATENBHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIBHOCTH, OCBOCHUU IPaBUi 0€3011acHOTO
oOpaleHHs ¢ BEIECTBAMHU B IOBCEAHEBHOM KU3HH.

[Ipy u3ydyeHUM XMMHMM Ha YpOBHE OCHOBHOIO OOILIEro oOpa3oBaHUs Ba)XXHOE 3HAYECHUE
IpUOOpeN Takue Lel, Kak:

— (hopMupOBaHKE MHTEIJIEKTYaJIbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K CaM000pa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHSATUIO pELIEHHWH, CHOCOOHOW ajanTHpoBaThes K
OBICTPO MEHSIOIMUMCS YCIOBHSM KHU3HH;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTEMaTH4ecKoe npuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABaTEIbHOM  NEATEIBHOCTH,  HAy4HbIM  METOJaM  I[O3HAaHMI,
(opMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— obecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX MPUOOPETEHUI0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEATEIBbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIHI ), UMEIOLINX YHUBEPCAIbHOE 3HAUCHUE JJIs1 Pa3IMUHBIX BUJIOB JIEATEIbHOCTH;

— (hopmupoBanue oOmelt GpyHKIMOHAIBHONW M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh M OLICHMBATH SIBJICHUS OKPYXKAIOIIEr0 MHpa, UCHOJb3Yys 3HAHUS U
OMNBIT, TOJYyYEHHbIE MPH H3YYEHUH XHUMHH, MPUMEHATh MX IMpH pEIleHuH mpodieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopMupoBaHue y 00y4aroUMXCsl TYMAaHUCTUYECKUX OTHOIIECHUH, TOHUMaHUs [ICHHOCTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKM SKOJIOTMYECKU 11€JeCO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOW JEATEIBHOCTH B LEISIX COXPAHEHMsI CBOETO 3J0POBbS U OKPY)KAIOIIEH MPUPOIHOMN
Cpelsl;



— pa3BUTHE MOTHUBAIMU K O0Y4EHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOCHUS OOILCYEIIOBEYCCKUX ILIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BEIOOpY
npouIIs U HANIPaBICHHOCTH AaJbHEUIIETO 00yIeHHS.

OOriee 4nCIIO 4acoB, OTBEAEHHBIX Ui U3YyYCHUS XMMHHM Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBanwus, coctaniseT 136 gacos: B 8 kinacce — 68 gacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJCIIIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HM YEIOBEKA. XHMMHUS B CUCTEME HayK. lTeina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
MeTOJIaX Mo3HaHus B XuMuH. YucTeie BemecTBa u cMecu. CriocoObl pa3iesieHus: CMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKUX HIIEMEHTOB.
[IpocTsie U coXKHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckass ¢opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX DJEMEHTOB. 3aKOH
MOCTOSTHCTBA cOoCTaBa BemecTB. OTHOCUTENbHAS aTOMHAast Macca. OTHOCUTEIbHAS MOJICKYJIsIpHAst
Macca. MaccoBas J10JisI XAMUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3aumoCBsI3b KOJMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tel mo opMysiaM XUMHUUECKUX COSTMHEHUH.

dusznyeckue M XUMUYECKHE SBICHUS. XUMHUYECKas peakius U e Npu3Hakd. 3aKoH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukanus XMMHUECKUX PEaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMeIeHusI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUYECKOW TMOCYI0H, MpaBmwiiaMu paboThl B JabopaTopuu U MpUEMaMU
oOpareHus ¢ J1abopaToOpHBIM OO0OpPYIOBAHHMEM, M3yUYE€HHWE W OMHUCaHWE (PU3UIECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0AeHUE (DU3NUYECKUX (TIAaBICHUE BOCKA, TasTHUE JIbJIA,
pacThpaHue caxapa B CTYNKE, KHTIEHUE M KOHJEHCAIMs BOJbI) U XUMHUYECKUX (TOpPEHHE CBEYH,
MPOKaJUBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHUM, HaOMIOACHIE
W ONHUCaHME TMPU3HAKOB TMPOTEKaHMS] XUMHYECKHX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kele3a ¢ pacTBopoM coiau Mmenu (1), m3ydeHme crmocoOoB
paszesieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBAaHUE, BHINApUBAHUE, AUCTUIUIALNUA,
xpomatorpadus, MpOBeIEHHWE OUYUCTKA TMOBAPEHHOM COJM, HaONIOJIECHUE U OINHCAHUE
pEe3yJbTaTOB MPOBEACHUS OIbITa, WLIIOCTPUPYIOIIETO 3aKOH COXpPaHEHHs] MAacChl, CO3/aHUE
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, GU3NYecKue U XMMUYECKHE CBOMCTBA (PEaKIMH TOPEHHS).
Oxcunpl. [lpumenenue xucnopoma. CrnocoObl TONyYeHHUS KHCIOpoJga B Jjaboparopud U
npoMelnieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — ajuioTpomHas MoaudUKaius
KHCTIOpO/Ia.

TemmoBoit 3¢ dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHWE YypaBHEHUS, 3K30- U
SHAOTEPMHUUYECKHE peakuu. TOMIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHUE
MApHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOSL.

Bomopon — nsnemeHT M mpocroe BemecTBo. HaxokneHue BoxopoJa B MPUPOJE,
(buznuecKkrue U XuMUYecKre CBOWCTBA, MPUMEHEHHE, ClIocoObl monydeHus. Kucnote u conu.

MonsipHblii 00bEM ra3oB. Pacu€Thl 10 XUMHUUECKUM YpaBHEHHSIM.

®usnueckue cBorcTBa Boabl. Boma kak pactBoputens. PactBopel. HacelieHHbie u
HEHACBIIIEHHbIE PacTBOPHL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEUIECTBa B



pactBope. Xumudeckue cBoWcTBa BOoJbl. OcHOBaHMs. PoJjib pacTBOpOB B MPHUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHpoje. 3arps3HEHUE MPUPOJHBIX BojA. OXpaHa M OYHMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdeckux coeaumHeHuid. Oxcunpl. Kimaccudukamus OKCHIOB:
coJyieoOpa3yromie (OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HecoeoOpasytomue. HomeHkmarypa
okcu10B. DU3NUYECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcumaoB.

OcHoBanms. Krnaccuduraruss OCHOBaHMIA: WIETOYM WM HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknarypa ocHoBanmil. ®Pu3MyYecKHMe M XUMHYECKHE CBOMCTBA OCHOBaHuM. llomyuenue
OCHOBAHMM.

Kucnoter. Knaccuduxanus xuciaor. Homenknarypa kucior. OuU3ndeckue U XUMHUUECKHE
cBoiicTBa kuciaot. P akruBHoctu metauioB H. H. bekerosa. [Tonyuenne Kucior.

Comu. Homenknarypa coneil. ®duznueckue U Xumudeckue coictBa coieil. Ilomydyenue
COJIEH.

['eneTnveckas CBsI3b MEXy KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIPEJICIICHHE COJIEPKaHMs KUCIOpOaa B BO3AyXe, MOJIydeHHE, COOMpaHue,
pacro3HaBaHWE W HM3yYEHUE CBOMCTB KHCJIOPOJa, HAOIIOJCHUE B3aWMOJCHCTBUS BEIECTB C
KHCJIOPOJIOM M yCJIOBHS BO3HMKHOBEHHWS W TPEKpaIleHus ropeHus (mokapa), 03HAKOMJICHHE C
oOpasaMu OKCHJIOB W OIMCAHWE WX CBOWCTB, MOJy4eHHE, cOoOWpaHue, pacro3HaBaHHE U
H3yYeHHe CBOWCTB BOJOpoaa (TopeHwe), B3amMmojeiicTBre Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HMCIOJIb30BAaHUE BHJIEOMATEPHAIIOB), HAOIOICHHE 00pPa3IOB BEIIECTB KOJUYECTBOM
1 Mousb, UccneqoBaHUE OCOOEHHOCTEH PACTBOPEHHUsS BEIIECTB C Pa3IMYHOM PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BEUIECTBA,
B3aMMOJICHCTBHME BOJABI C MeTa/UlaMd (HaTpueM W KajabliieM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPUAJIOB), UCCIIEOBaHHE OOPa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOI0/IeHNe W3MEHEHHsSI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, H3ydeHHE
B3aumojieiicTBusi okcuna menu (ll) ¢ pacTBopoM cepHOl KHCIOTBI, KHCIOT C MeTalljlaMH,
peakuuii HeWTpaau3aluM, IOJIYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHUE OJIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIaCChl HEOPraHUYECKUX COCTUHEHUI.

Iepuonuveckuii 3akoH u Ilepumoanyeckasi cucrema xummuuyeckux djgemeHtos /. U.
MenpgesieeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALMKU XUMHYECKUX dleMeHToB. [loHsTHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIC U IIETOYHO3EMENbHBIE METAILIbl, TaJOTeHbl, MHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUIBL.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema XuMuueckux a3nemeHtos JI. .
MenneneeBa. KopoTkomepuonnas u anuHHomnepuogHas ¢opmbl [leprogundeckoid CHUCTEMBI
xumuueckux sneMeHToB JI. M. MenneneeBa. Ilepuonsl u rpynnbl. PU3HYECKUNA CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sdAnep. HM3otombl. nextpoHsl. CrpoeHHue
ANIEKTPOHHBIX 000J0YEK aTOMOB MepBhIX 20 XUMUUECKUX 3MeMeHTOB [leproaudeckoii CUCTEMBI
J. . MenneneeBa. XapakTepUCTUKa XUMHUUYECKOTO 3JEMEHTAa IO €ro IOJIO)KEHUI0 B
ITepnoanueckoii cucreme . 1. Menneneesa.



3aKOHOMEPHOCTH U3MEHEHHUSI PaJInyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METALTUYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IPYIIaM U MEPUOJAM.

3nauenue Ilepuonnueckoro 3akoHa u Ilepuoanyueckoi CUCTEMbI XUMHUYECKUX 3JI€MEHTOB
JUISL pa3BUTHS HAyKU U npakTuku. 1. M. MenaeneeB — yu€HbIil U TpaKIaHUH.

Xumudeckas CBSI3b. KoBanenrtnas (monstpHast u HETOJISIpHAS) CBSI3b.
DNEeKTPOOTPULIATEILHOCTh XUMHYECKUX 371eMeHTOB. MloHHAs! CBS3b.

Crenenp  okucieHusi. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE  peakiuu. [Iporecchb
OKHUCIICHUS U BOCCTAHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3ydeHue oOpaslloB BEIIECTB METAJIOB M HEMETAIJIOB, B3aUMOJCHCTBHE THUIPOKCHAA
[IMHKA C PAacTBOpaMU KHCIOT M IIEJIOYEH, MPOBEACHHUE OIBITOB, WITIOCTPUPYIOMIUX TPUMEPHI
OKUCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIINM (TOpeHre, peakiiuy pa3ioKeHHs], COSTUHEHU).

Meoscnpeomemmnwie ceasu

Peanuzarust MexXnpeAMETHBIX CBSA3EH NPH M3y4YEHUH XUMHUH B 8 KJIaCCE OCYIIECTBIIACTCS
Yepe3 HCIMOJb30BaHME KaK OOIIUX €CTECTBEHHO--HAYYHBIX TMOHATHH, TaK W TOHSTHM,
SIBJISTIOIIIAXCSI CACTEMHBIMH JIJTs1 OTACIIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIHUKIIA.

OO0mme ecTecTBEHHO--HAyYHbIE TOHATHS: HAy4YHBIM (DaKT, THUIOTE3a, TEOpPHs, 3aKOH,
aHalmM3,  CHUHTE3,  Kilaccuukanus,  TMEePUOJUIHOCTh,  HAOIIOJCHUE,  DKCIEPHUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

®dusmka: Marepus, arToMm, DOJEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIHUJI, W30TOIIbI,
PavoaKTUBHOCTh, MOJIEKYJA, SJIEKTPUYECKUI 3apsl, BEUIECTBO, TeJIO, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBa, a3, (U3WYecKHe BETUYMHBI, €IUHUIBI U3MEPEHHs, KOCMOC, IUIaHETHI,
383151, ComHIIE.

buonorus: ¢potocuntes, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIIaeMblI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUuMHYecKasi peakiusi

[lepuonnueckuii 3akoH. Ilepuonuueckass cucrema xumudeckux odnementoB [l U.
MenneneeBa. CrpoeHue aroMoOB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBONCTB XHUMHYECKHX
3JIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kallus, KalblMsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHEM 3JIeMEHTOB B [lepuoanueckoil cucteme U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIBI XUMHYECKOW CBs3U. THIBI KPUCTAUIMYECKUX PELIETOK,
3aBHUCHUMOCTh CBOMCTB BELIECTBA OT THIA KPHUCTAUIMYECKOW PEHmETKH W BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEILIECTB, OTHOCSIIMXCSA K PA3JIMYHBIM KjaccaM HEOPraHUYECKUX COEAMHEHUH, FeHeTHYecKas
CBSA3b HEOPraHWYECKUX BEUIECTB.

Knaccudukarus XUMHUYECKUX PEakIUil M0 pa3lIWYHbIM MpHU3HAKaM (IO YHCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TemIoBOMYy 3(hdekTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMHUYECKHX DJIEMEHTOB, 10 OOpAaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMHUYECKHE YPABHEHUSI.

[TonsitTne o ckopoctu xuMuyeckoil peakiuu. [loHarne 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsTHE O TOMOreHHBIX U TreTeporeHHnIXx peakuusx. llonsTtue o



karanuze. IloHsatue o xumuueckoM paBHOBecUU. DakKTOpbl, BIHMAIOLIME HA CKOPOCTh
XMMHMUYECKOHN pPEaKIMU U MOJOKEHUE XUMUYECKOTO PAaBHOBECHSL.

OKHCAUTENBHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. COCTaBIE€HUE YpPaBHEHUIN OKHUCIHUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKIuii ¢ UCIOIb30BaHIEM METO/Ia HIEKTPOHHOTO OajaHca.

Teopust 3M€KTPOAUTUYECKON IUCCOLMALUU. DIEKTPOJIUTHI U HEINEKTpoIUThl. KaTnonst,
aHUOHBI. MeXaHHU3M JHCCOLMALIMM BEUIECTB C pa3jMYHbIMM BHJIAMU XUMUYECKOM CBS3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHOro oO6MeHa. YciaoBHs MPOTEKaHUs peaKklUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHsS peakuuil. CBOICTBa KUCIIOT, OCHOBaHMA M COJEH B CBETE
MpeCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuy. KayecTBeHHbIE peakluu Ha HOHBL
[TonsiTuEe O THAPOIU3E COJIEH.

Xumuueckuil 3Kcnepumenm:

03HAaKOMJIEHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M ainMasa), CIOXKHBIX BELIECTB (XJIOpUAa HaTpHs),
UCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTHM XMMHUYECKON peakuuu OT BO3JCHCTBHUS pa3IMUHBIX
(bakTOpOB, HUCCIENOBAHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEILECTB, MPOLECCAa TUCCOLHALUN
KHCJIOT, IIeJIo4ed M cojed (BO3MOYKHO HCIIOJIb30BaHUE BHUAEO MAaTEpUANIOB), IPOBEICHUE
OTIBITOB, WITIOCTPUPYIOLUIUX TPU3HAKU MPOTEKAHUS pPeaKkuil MOHHOro oOMeHa (oOpazoBaHue
ocaJika, BblJelIeHWe Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX PUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMNA (FOpPEeHUe, peakUuu PpasiIokKeHUs, COCAUHEHUs),
pacro3HaBaHHE HEOPraHWYECKUX BEUIECTB C IMOMOUIbI0 KAaYEeCTBEHHBIX pPEAaKIMH Ha HOHBI,
peleHne SKCIepUMEHTAIbHbIX 3aa4.

Hemeranibl U X coeUHEHUS

OOmiast xapakTepucThka rainoreHoB. OCOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTE€pPHbIE
creneHd okucieHuss. CrpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBHIX BELIECTB — T[aJOTE€HOB.
XUMHUECKHE CBOMCTBA Ha MpuUMepe XJopa (B3aMMOJEHCTBHE C MeTaulaMH, HeMeTalllaMH,
menouamu).  XsopoBogopord. ConsiHas  KMCIOTa, XUMHUYECKHME CBOWCTBA, IOJIydEHHE,
npuMeHeHue. JlelicTBre XJI0pa U XJI0POBOIOPO/Ia Ha OpraHu3M uesloBeka. Baxkneime xnopuast
U MX HaXOXJEHHUE B IPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue M (pu3MyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(HKAIIMU KUCIOpOJa U cepbl. XUMHUECKUE CBOMCTBA
cepel. CepoBoJopoJ, CTpoeHue, (u3ndYeckue M XUMHUYeckue cBoicTBa. OKCHABI Cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWCTBA
(oOmme kak MpeacTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE PEaKIUH,
JeKaliie B OCHOBE IPOMBIIIIEHHOTO crocoba moiydeHust cepHoil kuciotsl. [Ipumenenue
cepHOi kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cyiabdar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B MpHUpoAe. XHUMHUYECKOE 3arps3HEHUE OKPYXKAloLleW Cpelsl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arpsS3HEHUE BO3JyXa M BOJIOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTepucTuka 531eMeHTOB VA-Tpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEeHM OKHCICHUs. A30T, pacHpoCTpaHeHHWEe B Hpupojae, Qusnueckue u
XUMUYecKue cBoicTBa. KpyroBopoT a3orta B mpupoje. AMMHAK, ero GU3NUYECKUe U XUMUUECKUE



CBOMCTBA, MoyyueHue u npuMmenenue. Coan aMMOHUS, UX (PU3NYECKHE U XUMUYECKHUE CBOICTBA,
npuMeHenne. KauecTBeHHas peakuus Ha HMOHBI aMMOHHMA. A30THasg KHUCIOTa, €€ IMOJydeHHE,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (0OHIME Kak TNpEeACTaBUTENs Kiacca KUCIOT |
cneunpuyeckue). Vcnonap3oBaHne HHUTPATOB M COJIEH aMMOHMS B KauyeCTBE MHMHEPAJIBHBIX
ynoOpeHuii. XuMHYeCKOoe 3arps3HEHUE OKPYXKAIOIICH Cpeabl COCTUHEHHUSIMH a30Ta (KUCIOTHBIC
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI M BOAOEMOB). Dochop, amnorponHble MoaudUKAITIN
docdopa, duznueckne n xummuueckue cpoiictBa. Oxcun dochopa (V) u dochopnas kucnora,
¢u3nyeckue ¥ XMMHYECKHE CBOICTBA, mosydeHue. lcmonp3oBanue ¢ochaToB B KavyecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

Obmas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENIEHH OKHCICHHS. YTIJIEPOJ, aJUIOTPOIHbIE MOAN(UKAIINH, PACIPOCTPAHEHUE B
npupoie, pusznyeckue U XMMUYECKrue cBoicTBa. AncopOiusa. KpyroBopotT yrieponia B mpupo/ie.
Oxcunel yriaepona, ux (U3NYECKUE U XUMHUYECKHE CBOWMCTBA, JICHCTBHE HA KUBBIE OPTaHU3MBI,
MOJIyYeHHE U TPUMEHEHHE. DKOJOrMYeCKUe MpoOieMbl, CBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
THIOTe3a TII00ATHHOTO TOTEIJICHUs KIMMarta, MapHUKOBBIN () ¢eKT. YToiapHas KHcIoTa U eé
CONM, WX (pU3MUECKHEe W XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuusi Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOoHaToB B OBITY, MEIUIIMHE,
MIPOMBIIIIIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHavanbHBIE MOHATHS 00 OPraHUYECKUX BEUIECTBAX KaK O COCNMHEHHSIX Yriepoja
(MeraH, 5TaH, OSTHIJIEH, aleTHJIEH, STAaHOJ, TJHIEPHH, YKCYCHas Kuciorta). [IpupoaHbie
WCTOYHUKH YTJIEBOJOPOJIOB (Yrojib, MPUPOJHBIN Tra3, HePTh), MPOAYKTHI UX TepepabOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBINIIEHHOCTH. [IoHATHE 0O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeKa. MarepHallbHOE €IUHCTBO
OpraHMYECKUX U HEOPTraHMYECKUX COCIUHEHUH.

Kpemuwnii, ero ¢usnyeckne M XUMHUYECKHE CBOWCTBA, MOJIYYCHHE M TPUMEHCHHE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrabieHus o6 oxcunme kpemuus (1V) wu
KpeMHUueBoil kucinote. CUIIMKATHI, UX MCIIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTPOUTENIbHbIE MaTepuajbl: KepaMHuKa, CTEKJIO, LIEMEHT, OeTOoH, xene300eToH. I[Ipobiembl
0€30MMacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPUATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuii Ikcnepumenm:

n3ydyeHue oO0pas3lOB HEOPTaHWYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAONIOJIEHUE MPU3HAKOB UX MPOTEKAHUS, OMBITHI,
oTpaxaromue (PU3MYECKue M XUMHUYECKHE CBOICTBA TajOreHOB U MX COEAUHEHHH (BO3MOKHO
UCIIOJIb30BaHME BHUACOMATEPHANIOB), O3HAKOMIIEHHE C 0O0pasliaMH XJIOpUIOB (TalIOTEHUIOB),
O3HaKOMJIEHHE C oOpa3liaMu cepbl U €€ COEeIMHEHUSMHU (BO3MOXKHO HCIIOJIb30BaHUE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE Ipoliecca OOYrNMBaHMA  caxapa TOoJA  JICHCTBHUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, 3y4eHHEe XMMHMUYECKHX CBOMCTB pa30aBiIeHHOH cepHOM
KHCJIOTHI, IPOBEIEHUE KaueCTBEHHOH peakiuu Ha cyiabpaT-uoH U HaOMIoJIeHHe NpHU3HaKa eé
MPOTEKaHMsl, O3HAKOMJIEHHE C (U3UYECKUMHU CBOMCTBaMM a30Ta, (ocdopa U ux coeruHeHUH
(BO3MOXKHO HCII0JIb30BaHHE BUIEOMATEPHAIIOB), 00pa3liaMy a30THBIX U (ochOpHBIX yI0OpEeHHUH,
MoJIlydeHHe, coOupaHue, paclo3HaBaHME M U3yYeHHME CBOWMCTB aMMUaka, IpOBEACHUE
KayeCTBEHHBIX pEaKIMi Ha HOH aMMOHMS U QochaT-uOH U H3YUYEHHE TMPHU3HAKOB UX
MPOTEKaHMsI, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI C MEAbI0 (BO3MOXHO
UCIOJb30BAHME BUAECOMATEPHUAJTIOB), M3y4YE€HHE MOJeNell KPUCTAIMUECKUX PEIETOK anaMasa,



rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TMPOIECCOM aacopOlUU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOTa3a, MOJy4eHUE, COOUpaHue, pacrlo3HaBaHue
Y U3YyYCHHE CBOUCTB YTJIEKHCIOTO rasa, MPOBEJCHHE KAUYECTBEHHBIX peaKlHii Ha KapOoHAT U
CHWJIMKAT-UOHBl M UW3Y4YCHHE IMPU3HAKOB HX TMPOTEKAHUS, O3HAKOMIIEHHE C MPOIyKIUeH
CUJIMKATHON TMPOMBIIIJIEHHOCTH, PEUIEHUE SKCIEPUMEHTAIBHBIX 3a71a4 1o Teme «Baxuenmme
HEMETAJUIbl U UX COCTUHEHUS.

MeTaJuibl M UX COEIMHEHUS

OO0mast XapakTepucTUKa XUMHUYECKUX OJJIEMEHTOB — METAUIOB Ha OCHOBAaHUHU WX
noJjiockeHud B [lepuoanueckoi cucreMe xumuueckux anemeHtoB . . MenpaeneeBa u crpoeHus
atomoB. CTpoeHHMe MeTauioB. MeTrauimueckas CBS3b M METATMYECKas KpUCTAJUTMYECKas
pemeéTka. DJIEKTPOXUMHUYECKUN psAll HaNpsHKeHUH MeTauioB. DU3MYECKHe W XUMHUYECKHE
cBoiicTBa MeTaiyioB. OOmue crnocoObl nomydyeHus mMeTtawioB. [loHsITHE O KOppPO3UM METALIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
WX PUMEHEHUE B OBITY M MPOMBIIILIEHHOCTH.

[[lerounble MeTasuIbl: TIOJI0KEeHUE B [leproinueckoil cucteMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpOCHHE MX aTOMOB, HaxOXJeHWE B mpupoje. OU3ndecKue U XUMUYECKHE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUIPOKCUIBI HATpUsI U Kanus. [IpuMmeneHmne
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHI.

[[lenoyHO3eMENbHBIE METAIBI MAarHUM W KalblMil: moJioxkeHue B [lepuoaunyeckoit
cucreme xumuueckux snemeHToB J[. WM. MeHneneeBa, CTpoeHHME HMX aTOMOB, HAaXOXXJICHUE B
npupoae. Ouznueckne U XMMUYECKHE CBOMCTBA MarHusi U Kalblusa. BakHeillue coennHeHus
KaJbIHs (OKCH, TUAPOKCHI, coJin). JKECTKOCTH BOJBI U CITOCOOKI €€ YCTpaHCHHUSI.

AmomuHuil: nonoxxeHue B Ilepumogmyeckoil cucteme xumuyeckux siaemeHToB [, U.
MenneneeBa, CTpOEHHE aTOMa, HaxoKAeHUE B mpupojae. Ouzndeckue 1 XMMUUYECKUE CBOMCTBA
amoMuHMs. AM(OTEpHbIE CBOWCTBA OKCH/IA ¥ TUPOKCHIA aTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckoir cucrteme xumuyeckux snementoB . .
MeneneeBa, CTpOCHHE aTOMa, HaxoJeHue B npupoae. duznueckne U XMMUYECKHE CBOMCTBA
xkene3a. Okcuabl, ruapokcuapl u conu xene3a (I1) m sxemesa (11l), ux cocras, cBolicTBa u
MOJIy4YEHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C o0pa3laMu METa/UIOB M CIJIaBOB, HUX (U3UYECKUMH CBOICTBaMH,
M3YYEeHHUE PEe3yNbTaTOB KOPPO3UH METANIOB (BO3MOXKHO HCIIOJIB30BaHHE BHUAECOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBYS OKCUAA KalbIMs U HATPUS C BOJIOH (BO3MOYXKHO MCHOJIb30BAaHUE
BHJICOMATEPUAJIOB), HCCIIEOBAHHE CBOMCTB KECTKOW BOJBI, MpOIlecca TOPEHUS JKele3a B
KucIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUAECOMATEPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUS, LUHKA, *kene3a (l1) u xenesza
(1), meau (1), HabmrOAEHUE W OMUCAHUE MPOIIECCOB OKPAITMBAHUS TJIAMEHH HOHAMH HATPHS,
Kamusi U Kaublus (BO3MOXKHO HCIOJB30BAaHUE BUAECOMATEPUATIOB), UCCIEIOBaHUE aM(pOTEPHBIX
CBOWCTB THJIPOKCHJIA aTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3a]a4 110
TeMme «BaxkHelilne MeTayibl U UX COETMHEHUSD.

XuMus M OKpPY:KaI0Las cpeaa

BemiectBa n martepuansl B MOBCETHEBHON JKM3HU 4elloBeKa. bezomacHoe MCHoJib30BaHUE
BEIIECTB M XUMHUYECKHUX peakiuii B ObITy. I[lepBas moMoImb NMpu XUMHUYECKUX OXKOTrax u
OTpPABJICHUSIX.



XUMHYECKOE 3arpsi3HEHUE OKpPY’Karolel cpeabl (IpesieibHasi JOMyCTUMasi KOHLEHTpalus
BemnecTs, nanee — [1JIK). Posib xuMuu B pemieHun SKOJIOTUYECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

n3ydeHre 00pas3oB MaTepHaIOB (CTEKIIO, CINIAaBbI METAJUIOB, TOJIMMEPHBIE MATEPHAJIBI ).

Meoswcnpeomemnoie ceasu

Peanuzanus MeXnpeaMeTHbIX CBA3EH NMpU U3yYEHUU XUMUU B 9 Kiacce OCYIIECTBISAETCS
4yepe3 UCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATHUH, TaKk U IOHATHH,
SIBJISIFOILIUXCSI CHCTEMHBIMHU JUISI OTAEIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0uiue ecTecTBEHHO-HAy4YHbIE IOHSTHUS: HAaydHbId (akT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaJu3,  CHHTE3,  KiacCUpHUKauus,  IMEePUOAMYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MOJIETMPOBAHNE, U3MEPEHNE, MO/JIEIIb, SIBJICHUE, TAPHUKOBBIN 3P PEKT, TEXHOJIOTHS, MaTepUAIIbI.

®uznka: Marepus, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUJ, H30TOIHI,
pPaiMoOaKTUBHOCTb, MOJIEKYNA, OJJIEKTPUYECKUH 3apsl, MPOBOJHHUKH, IOJYIPOBOJHUKH,
TUDJIEKTPUKH, (DOTOIIEMEHT, BEIECTBO, TEJO0, 00bEM, arperarHoe COCTOSTHHE BEIIEeCTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpUCTAUIMUECKas pEIIETKA, CIUIaBbl, (U3MUECKUE BEIHYUHBI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3 b1, CoJIHIIE.

buonorus: ¢ortocunres, npixanue, Ouocdepa, sKocHcTEMa, MHUHEpaJbHbIE yIOOpEeHMS,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, MUTATENIbHbIE BEIIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, TOJIE3HBIE
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIC pe3yNbTaThl OCBOCHHS IMPOrPaMMbl OCHOBHOTO 00IIero o0Opa3oBaHuUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE y4eOHOI M BOCIHMTATEIBHOW JICATSILHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHUICKHMHU  COIIMOKYJIBTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH I[CHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBHJIAMU M HOPMaMH TOBEICHHS H
CIIOCOOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ALNH O0YJarOIIHXCS.

JIMYHOCTHBIE pE3yNIbTAThl OTPAKAKOT TOTOBHOCTh OOYYAIONIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMH M PACIIMPEHHE OMBITA JCATCIHLHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, MOHUMAHUS 3HAYCHUS XHUMHUYECKOW HAyKH B JKH3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJAJETh JIOCTOBEPHOW MH(OpMANUEH O MEePEeIOBbIX TOCTHKCHUSAX M OTKPBITHSIX
MHUPOBOI M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHUS:

MPEJCTABICHHUS O COIMANBHBIX HOpPMax M TpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUICKTHBE,  KOMMYHHKAaTHBHOW  KOMIETEHTHOCTH B  OOINECTBEHHO  IOJIC3HOIA,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOW M JPYIMX BHAAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HOI COBMECTHOM NEATEIBHOCTH P BBIMOJHEHHN YUeOHBIX, T03HABATEIBHbIX 33124,
BBINIOJTHCHUN XUMHUYECKHX OSKCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOEKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAaHHIO ¥ B3aHMOIIOMOIIM B HPOLECCe ITOH Y4eOHOW NesTebHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEJCHHE M IOCTYIIKA CBOMX TOBApHINCH C MO3UIMU HPABCTBEHHBIX H
HPABOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEICTBHII IOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABIIIOIIUE OCHOBY IS
NOHMMAHUSl  CYIIHOCTH HAy4HOH  KapTHHBI MHpa, MPEICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHsI MPUPO/IBI, B3aUMOCBS3SX YEJOBEKa C MPUPOAHOI cperoil, o poiu
XUMHU B IO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPaBICHHbIC HA IOJIyYCHHE HOBBIX 3HAHUN IO XUMUH,
HEOOXOMUMbIe Ul OOBSCHEHHs HAOIIOJAeMbIX MPOLIECCOB U SIBJICHUIA, [MO3HABATENIBHOIA,
UH()OPMALIMOHHON M YUTATENBCKOIN KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIBHON pabOThI
C y4eOHBIMH TEKCTaMH, CIIPaBOYHOI JINTEpaTypoi, JOCTYMHBIMH TEXHHYECKHMMHU CpPEACTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHHUIO M TO3HAHMIO, JIF0O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M MCCIENOBATENCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOOpY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) popMupoBaHNS KYJIbTYPbI 310POBbS:

OCO3HAaHHE IIGHHOCTH J>KW3HH, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 30POBBIO,
YCTAaHOBKM Ha 3/I0POBBIH 00pa3 >KWU3HH, OCO3HAHUE IIOCIEICTBUH W HENPHATHE BPEIHBIX



NpUBBIYEK (YIOTPEOJIEHUS aJKOTOJISl, HAPKOTHKOB, KypPEeHHs), HEOOXOJAWMOCTH COOIIOACHUS
npaBui 0E30MaCHOCTH TMPHU OOpalleHUH C XUMHUYECKMMH BEIIECTBAMU B OBITY W peajbHOU
KU3HU;

5) Tpy/10BOT0 BOCIUTAHUS:

MHTEpEC K MPAKTHYECKOMY M3y4YEeHHUIO Mpodeccuii u Tpyaa pa3iIudHOro poja, yBaKEHHE K
TpyAy U pe3yibTaTaMm TpPYAOBON JESITEIbHOCTH, B TOM 4YHCIE HAa OCHOBE IPUMEHEHUs
NpEAMETHBIX 3HAHUW TI0O XUMHUHU, OCO3HAHHBIA BBIOOP WHIWBUIYAIBHOW TPACKTOPUU
MIPOJIOJDKEHHUST O00pa30BaHUsA C YYETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpodecCHOHaIbHON AEATEIEHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJalTUPOBATHCA B PO(HECCHOHATIBHON Ccpefie;

6) IK0JI0rHYECKOr0 BOCTIUTAHHUS:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHNE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMIle,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 37J0POBOr0 U Oe3omacHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MYECKOMY U IICUXHYECKOMY 30pOBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs TPaBUil OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIleCTBaMHU,
a TaKKe B CUTYalUsX, YTPOKAIOIINX 30POBbIO U KU3HHU JIOICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJydaeMble MPH W3YYCHUH XUMUH, IS PEIICHUS
3a7a4, CBSI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, ISl TOBBIIICHUS] YPOBHS 3KOJIOTUYECKOM
KYJIBTYpPbI, OCO3HAHHUS IJI00ATLHOTO XapakTepa SKOJIOTMUECKUX MpoOsieM U MyTed X peuieHus
MTOCPEJCTBOM METO/IOB XMMHH, SKOJIOTMUECKOTO MBIIIJICHNS, YMEHHSI PYKOBOJICTBOBATHCS UM B
MO3HABaTEIbHOM, KOMMYHUKATUBHOW U COLIMAJIBHOM MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATDBI

B cocrtaBe meramnpeaMeTHBIX pPE3ylIbTaTOB BBIACISIOT 3HAYMMbIE i (DOPMHUPOBAHUS
MHPOBO33pEHHUs OOlIeHaYyYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeaIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUH M3 3TUX NMPEAMETOB (POpMHUPOBATH MPEACTABICHUE O
L[EJIOCTHOM HAy4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMO3HABATEIbHbIC,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHEeunBalOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4€OHO 1eATeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpblBaTh CMBICT XHUMHYECKUX TMOHATHH  (BBIAEIATH WX XapaKTepHbIE TMPU3HAKH,
yCTaHABIMBATh B3aMMOCBSI3b C APYTUMU MOHSTUAMU), UCIIOIB30BATh MOHATHUS Al OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMPATH OCHOBAaHUS M KpPUTEpUU s Kiaccuuxanuu
XUMUYECKUX BEIIECTB U XMMUYECKUX PEaKLIMi, yCTaHABIMBATh IPUUMHHO-CIIEICTBEHHbIE CBS3U
MeXay 0OBEKTaMU U3YyUeHUsl, CTPOUTH JIOTHUECKHUE pacCyXIeHusl (MHAYKTUBHEIE, IeTyKTUBHbIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUCHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MNPEoOpPa3oBBIBATH HIMPOKO
MpUMEHsIeMbIe B XHMHH MOJIETIbHbIC MPEJCTABICHUS — XMUMUYECKUHN 3HAK (CHMBOJ DJIEMEHTA),
XuMuueckas ¢opMyna M ypaBHEHHE XHMHUYECKOW pEeakiuu — TMpU pelIeHHd YydeOHOo-
MO3HABATENbHBIX 3334, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB H



XUMUYECKUX PEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIC CBS3U H
MPOTHBOPEYHS B U3Y4aEMBIX MTPOLIECCAX U SBIICHUSAX.

Ba3zoBble ucciaenoBarebcKue IeiicTBUS:

YMEHHUE HCIOJb30BaTh MOCTABICHHBIE BOIMPOCHI B KAa4eCTBE HMHCTPYMEHTA IO3HAHMA, a
TaKkKe B KayecTBE OCHOBBI JUIsi (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE NPABUIBHOCTU
BBICKa3bIBAEMBIX CYXKICHUMH;

npuoOpeTeHne OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEICHHUIO YUYCHHUECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJI0OM IPOIIecca, CAaMOCTOSTENILHO MMPOrHO3UPOBATH €TO
pe3ynbTat, (GopMyIHpoBaTh OOOOLICHHS W BBIBOJBI IO pe3ylbTaTaM NPOBEAEHHOTO OIIBITA,
WCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETAaHHOM padoTe.

Pa6ora ¢ undopmanmueii:

YMEHHE BBIOMPATh, aHATM3UPOBATh U UHTEPIIPETUPOBATh HH(DOPMAIHIO Pa3IMIHBIX BUIOB
1 (OpM TIpeICTABIICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOMyJISIpHAS JINTepaTypa
XAMUYECKOTO COJICp)KaHHUs, CIPaBOYHbIE TMocoOus, pecypchl HWHTepHeTa), KpUTHYECKH
OIICHUBATh MTPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSTh Pa3JIMYHbIC METOJIBI M 3aIIPOCHI TIPH MOWCKE B 0TOOpe HH(POPMAIHH U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOUMBIX JUTS BRITIOJTHEHUST YIEOHBIX U TTO3HABATEIBHBIX 3a/1a4
OTIPENIENIEHHOTO THUTA, MPHOOpPETeHHE OIbITa B O0JACTH WCIIOJIB30BaHUS HH()OPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYIbTYPO aKTUBHOTO WCIOIH30BAHUS PA3THIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeACTaBICHUS
nHGOpMAIMK W WILIIOCTPUPOBATH pENIaeMbIe 33/la4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyrumu opmamu rpauKy ¥ ©X KOMOUHAIIMSIMUY;

YMEHHUE HCIOb30BaTh M aHAIU3UPOBATh B Ipollecce Y4eOHOW W HMCCIeNOBATEIhCKON
JeSTeTbHOCTH WH(OPMAIIHIO O BIMSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHUCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUSA:

yMEHHUSl 3aJaBaTh BONPOCH (B Xoie auasiora W (WJIM) JHCKYCCHH) TIO CYIIECTBY
oOcyxknaemMoii TeMbl, (HOPMYIHPOBATh CBOW TIPEIJIOKEHHUS OTHOCUTEIHLHO BBITIOJTHEHUS
MPEUI0KEHHOH 3a71a4H;

YMEHUS TIPEICTABIIATh OJYYCHHBIC PE3YJIbTAThl TO3HABATEIBHOM JIEITEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JIeNIaTh MPE3CHTALUIO0 PEe3YJIbTATOB BBIMOJHCHUS XUMHYECKOTO
JKCTIIEpPUMEHTa (J1Ta00paTOPHOTO OIBITA, J1a0OPATOPHOW PAaOOTHI 1O KCCICIOBAHUIO CBOWCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYJIHHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM IMO3HABATEIBHOUN U
UCCIIEIOBATEIILCKOM JICATEIPHOCTH TIPU PEIICHUH BO3HHKAIOIIHMX IMPOOJIEM Ha OCHOBE y4éra
OOIIMX WHTEPECOB U COTJACOBaHHS TMO3HMIUH (0OCYXICHHS, OOMEH MHEHUSMH, «MO3TOBbBIE
HITYPMBbI», KOOPAWHAIMS COBMECTHBIX JEHCTBHM, ONpeaesieHe KPUTEPUEB 0 OI[EHKEe KayecTBa
BBITIOJIHEHHOW pabOTHI U IpYyTHeE).

PeryasiTuBHbIe YHHBepPCaJbHbIE YUeOHbIe JAeiicTBHUS:

YMEHHE CaMOCTOSITENIFHO OMPENENATh IeNu JeSITeIbHOCTH, TIIaHUPOBAaTh, OCYIIECTBIATD,
KOHTPOJIUPOBaTh M NpU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JAEATEIBHOCTh, BBIOHMPAThH
HauOosiee APQPEeKTUBHBIC CIOCOOBI pelIeHHs YUeOHbIX M IO3HABaTEIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABIISITh WM KOPPEKTHPOBATh MPEATOKEHHBIM alITOPUTM NEHCTBUN MpHU
BBITIOJTHEHUH 33JaHUil ¢ Y4€TOM TOJYYEeHHsS HOBBIX 3HAHMA 00 H3y4aeMbIX OOBEKTax —



BCHICCTBAX U PCAKIUAX, OLCHUBATH COOTBCTCTBUC IIOJYUCHHOI'O PE3YyJIbTaTa 3asBJICHHOM iy,

YMEHHUE UCIO0JIb30BATh U aHATU3UPOBATh KOHTEKCTHI, IIPe/IjiaracMble B YCIIOBUH 3aJaHUMH.
NPEIMETHBIE PE3YJbTATHBI
B cocraBe mpeaMETHBIX pe3yJabTaTOB MO OCBOEHHIO OO0SM3aTENBHOTO COJCpIKAHUS,

YCTaHOBJIEHHOTO JaHHOM (QenepajlbHON pabodeld mporpaMMoil, BBIIEISIOT: OCBOEHHbBIE

oOyJaromuMuCs Hay4YHblEe 3HAHUS, yYMEHHUS W CIOCOOBI JEWCTBHMN, CHEHU(PHUYSCKHE IS

HpeHMeTHOﬁ o0OJacTu ((XI/IMI/ISI», BUJblI JCATCIBHOCTHU II0 ITOJYYCHHIO HOBOI'O 3HAHUA, €Iro

MHTEpIIpETAINH, IPEO0OPa30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.

K xonmy oOyuenus B 8 kijacce mpeaMeTHbIE Pe3ylbTaThl Ha 0a30BOM ypPOBHE JIOJKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaAIOUINXCS YMEHH:

PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX HMOHSITHUH: aTOM, MOJEKYJa, XUMHYECKUN
AJIEMEHT, [MPOCTOE BEIIECTBO, CJOXHOE BELIECTBO, CMeCh (OJHOpPOJIHAs U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCUTENIbHAs aTOMHAs M MOJIEKYJIsIpHas macca,
KOJIMYECTBO BELIECTBA, MOJb, MOJSpHas Macca, MaccoBas [JOJS XUMHUYECKOTO
JJIEMEHTAa B COEIUHEHUH, MOJISIPHBIM OOBEM, OKCHJ, KHCIOTa, OCHOBAHME, COJIb,
ANEKTPOOTPHUIATENLHOCTD, CTENIEHb OKUCIICHHS, XUMUUECKas peakius, Kiaccuuxarus
peakiuii: peakliuu COeAMHEHUS, peaKIIUU Pa3yIoKEeHUs, PEaKI[Mi 3aMelIeHHs, PeaKIH
oOMeHa, 9K30- U SHIAOTEPMHUECKUE PeaKlnu, TEIUIOBOM APPEKT peakuu, 1apo aToMa,
JNIEKTPOHHBIA CJIOM aToMma, aToMHasi OpOWTa b, pajuyc aromMa, XUMHUYecKas CBS3b,
MOJISIpHAsl M HETOJISIpHAsi KOBAJICHTHAs CBA3b, MOHHAs CBS3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBasi J10JIs1 BeleCTBaA (IIPOLIEHTHAsI KOHIIEHTPALUs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMUYECKMX MOHATHM W NPUMEHATH 3TH
MOHATHUS NPU ONMCAHUY BEILECTB U UX IPEBPALLCHUH;

UCIOJb30BaTh XUMHYECKYIO CHMBOJIMKY JJIsI COCTaBJIECHUS (OpPMyT BEILECTB MU
YPaBHEHUH XUMUYECKUX PEAKIIHI;

OINpeNeNATh BAJEHTHOCTh ATOMOB 3JEMEHTOB B OMHAPHBIX COEAMHEHMSX, CTENEHb
OKHCIICHHMSI JIEMEHTOB B OMHApHBIX COEIUHEHUSX, INPHHAUICKHOCTb BEIIECTB K
ONpeNieNéHHOMY KJIacCy COEIUMHEHHH 1o QopMmylaMm, BHJ XUMHYECKOHW CBS3U
(KoBaJIeHTHAsl M HOHHAs1) B HEOPraHUYECKUX COEIMHEHHUSX;

packpeiBath cMmbica [lepuoandeckoro 3akona JI. M. MenaeneeBa: 1eMOHCTPHPOBAThH
MOHMMaHHUE IEePUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHMX 3JEMEHTOB OT MX
nosioxkeHust B Ilepuoanyeckoil cucreMe, 3aKOHOB COXPAHEHHUS MacChl BELIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YYEeHHUs, 3aKOHa ABOTaIpo;
ONMCBHIBATE M XapakTepu3oBaTh TabiauuHyo ¢opmy llepuonuueckoil cuctemsl
XUMUYECKHUX 3JEMEHTOB: pasziMuyaTh MOHATUS «IJIaBHas moArpynmna (A-rpynmna)» u
«obounas noarpynna (b-rpynma)», Manble U OoJblIME TEPUOIbI, COOTHOCHUTH
o0o3HaueHusl, KoTopele UMetoTcst B Tabnuue «llepuonnyeckas cucremMa XUMHUYECKUX
aneMmeHToB Jl. 1. MenneneeBa» ¢ YMCIIOBBIMH XapaKT€PUCTHKaMH CTPOECHHS aTOMOB
XMUMUYECKUX 3JIEMEHTOB (COCTaB M 3apsa sapa, oOllee YuCIO 3JIEKTPOHOB U
pacripeielleHue UX 110 3JIEKTPOHHBIM CJI0SIM);

KJIaccu(UIMPOBaTh XUMHUECKUE 3JIEMEHThI, HEOPraHMYECKHE BELIeCTBA, XUMUYECKUE
peakuuu (10 YMCIYy M COCTaBy Y4YacTBYIOIIMX B PEAKIMM BELIECTB, IO TEIIOBOMY

dbdekry);



XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB Pa3IMUHBIX
KJIacCOB,  MOATBEpXKJas  OINHUCAHME TpUMEpaMU  MOJICKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KAa4€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH MTPOTEKAHUSI XUMUYECKUX MPEBPALEHUN B PA3JIMYHBIX YCIOBUSX;
BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 10 (popMyJie COEJMHEHUS, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN PEaKIUu;

MIPUMEHSATh OCHOBHBIC OTIEpAIlMU MBICIIUTEILHON IESTEIHbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHUE, 0000IIeHNE, CUCTEeMAaTH3alluI0, KIAaCCU(UKAIINIO, BBISBICHUE MPUINHHO-
-CJI€/ICTBEHHBIX CBSI3€M — IJII M3Y4YEHUS CBOWCTB BEIIECTB M XUMHUYECKHX PEAKIU,
€CTECTBEHHO-HAyYHbIE  METOJbl  TO3HAHUS  —  HAONIOJICHWE,  W3MEpPEHHE,
MOJIETUPOBAHNUE, SKCIIEPUMEHT (PEasIbHBIM U MBICIIEHHBIN);

ClieloBaTh TMpaBWJaM TIOJIb30BAaHUS XHMHYECKOW TOCYI0W U JabopaTOPHBIM
000pyIOBaHHEM, a TAKXKE MpaBWJIaM OOpaIeHus C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMH TI0 BBHITIOJTHEHHIO JTA00OPATOPHBIX XUMHYECKUX OIBITOB TIO MOJTYYCHHUIO
U CcOOMpaHWIO Ta3000pa3HBIX BEMIECTB (BOJOPOJA M KHCJIOPOJA), TMPUTOTOBICHUIO
pacTBOPOB C OMPENEIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
Y MPOBOJNTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACIO3HABAHHMIO PACTBOPOB IENOUYCH H
KHCJIOT C IOMOIIbIO HHAUKATOPOB (JIaKMYC, eHOIPTaIenH, METUIIOPAHK U JpyTUe).

K xoHiy oOydeHus B 9 kjacce mpeaMeTHBIC pPe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMECHHM:

PacKpbIBATh CMBICI OCHOBHBIX XMMHYECKMX IMOHATHUH: XUMUYECKHM DJIEMEHT, aTOM,
MOJIEKYJIA, HOH, KATHOH, aHUOH, ITPOCTOE BEIECTBO, CIOKHOE BEIECTBO, BAJICHTHOCTD,
NIEKTPOOTPHULATEIBHOCTD, CTENEHb OKUCIICHHs, XMMHMUYECKas PEeaklHs, XUMUYECKas
CBSI3b, TEIUIOBOH 3((EKT peaklnu, MOJIb, MOJSIPHBIA 00BEM, PacTBOp, HIEKTPOJIUTHI,
HERJICKTPOJINTHI, 3JEKTPOJIMTUYECKAs AUCCOLMAIMS, peakUM HOHHOro OOMeHa,
KaTaJln3aTop, XHMMHUYECKOE paBHOBECHE, OOpaTuMmble U HeOOpaTUMble pEaKIMH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKUUH,  OKUCIMWTEIb,  BOCCTAHOBUTEIID,
OKHCIIEHME M BOCCTaHOBJIEHUE, AIOTPONMs, aM(OTEPHOCTb, XUMHUYECKasi CBS3b
(xoBaJleHTHAsi, WOHHAs, MeETAJUIMYECKas), KpUCTAUIMYecKas pemérka, Kopposus
METaJUIOB, CIUIaBBl, CKOPOCTb XUMHYECKOM pEaKUuu, MpeNeibHO JIOIyCTHMast
koHuentpamus [1/IK Bemecta;

WJUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMMYECKUX IIOHATUH M INPUMEHATH 3TH
MIOHATHS IIPU ONMCAHUU BEILECTB U UX IIPEBPALCHU;

UCIOJb30BaTh XUMHUYECKYIO CHMBOJIMKY JJISI COCTaBJICHUS (QOPMYN BEIIECTB H
YPaBHEHUN XUMHUYECKUX PEAKIINL;

OIPENENATh BAJICHTHOCTb U CTENEHb OKHUCICHUS XUMUYECKUX DIIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, NPUHAUICKHOCTh BELIECTB K ONPEAEIEHHOMY
KJIaccy COEAMHEHHWH 1o ¢opmynaMm, BUJ XMMHUYECKOH CBs3U (KOBaJ€HTHAas, MOHHas,
MeTaJuIM4yeckas) B HEOPraHMYECKUX COEIUHEHUSX, 3apsii HOHAa M0 XUMHYECKON
¢dopmyre, Xxapakrep Cpelbl B BOJHBIX PAacTBOpaxX HEOPraHWYECKUX COEIUHEHUH, THUI
KPUCTAJUIMYECKOM PEIIETKY KOHKPETHOTO BEIIECTBA,



e packpbiBaTh cMbIci [lepuoanueckoro 3akona JI. 1. MenneneeBa u 1€MOHCTPUPOBATH
€ro NOHMMAaHME: ONHUCHIBATh U XapaKTepu30BaTh TabamuHyo Gopmy llepuonunaeckoii
CUCTEMbl XMMHMUYECKHUX D3JIEMEHTOB: pa3jinyaTh IMOHATUS «rjaBHas noiarpymmna (A-
rpynmna)y u «mnobouyHas mnoxarpynmna (b-rpymma)», manble W OONbIIME TEPHUOJBI,
COOTHOCHTHh 0003HAu€HHs, KOTOpPhIE HWMEIOTCSI B TEPUOJUYECKOW Tabmume, ¢
YHUCJIOBBIMHM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB XMMHYECKHMX AJIEMEHTOB (COCTaB U
3apsia sizpa, o0Iee YUCiIo MEKTPOHOB M PACHPEICTICHHE HX IO YJIEKTPOHHBIM CIIOSM),
OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB OJJIEMEHTOB M HX
COEJIMHEHUI B IpeJiesiax MaJbIX MEPUOJIOB U TJaBHBIX MOJArPYII C Y4ETOM CTPOEHUS
UX aTOMOB;

e iaccuuUUpOBaTh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XUMHUECKHE
peakuuu (10 YHMCIy M COCTaBy y4YacTBYIOLIMX B PEAKIMH BELIECTB, MO TEIIOBOMY
3¢ deKTy, 10 N3MEHEHHUIO CTENIEHEW OKUCICHHSI XUMUYECKHUX 3JIEMEHTOB);

® XapakTepu3oBaTh (OMUCHIBaTh) OOIME U cHelu(HUUecKne XHUMHYECKHE CBONCTBa
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKIasi OMMCAHUE MPUMEPAMU MOJIEKYISPHBIX U
HMOHHBIX YPaBHEHHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHII;

® COCTaBJISTh YPABHEHUS JICKTPOJIUTHYECKONW TUCCOLMAIIMN KUCIIOT, IIEJI0YEeH U COJIEH,
MIOJIHBIE U COKPAILIEHHBIE YPaBHEHUS PEAKIMil MOHHOTrO OOMEHa, ypaBHEHHS peaKlIHid,
MOATBEPKAIOIIUX CYIIECTBOBAHHE T€HETUYECKOM CBS3M MEXKAYy BelIECTBaMU
Pa3IMYHbIX KIJIACCOB;

® pacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHI IOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OanaHca ITUX PEeaKIHii;

® [IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTU OT MX CTPOEHHUS, BO3MOKHOCTH
MPOTEKAHUSI XUMHUYECKUX MPEBPAILEHU B PA3INYHBIX YCIOBHUSX;

® BBIYUCIATH OTHOCUTENIBHYIO MOJIEKYISPHYIO U MOJSIPHYIO Macchl BELIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTA Mo (popMylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI IO YPAaBHEHUIO XUMUYECKOM peakiuu;

e coOmogaTh NpaBWia TMOJB30BaHUS XUMHUYECKON TOCyIoll ©  J1abopaTOpHBIM
o0opynoBaHueM, a Takke MpaBuia oOpalleHUs C BElIeCTBAMU B COOTBETCTBHH C
WHCTPYKUHUSMHU IO BBITIOJIHEHUIO J1a00OPATOPHBIX XUMUYECKUX OMBITOB MO MOJYyYCHHUIO
1 coOMpPaHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa U YIIIEKUCIIOTO ras3a);

® [POBOJUTH PEAKIUU, MOATBEP)KIAIONINE KaYeCTBEHHBI COCTaB Pa3IMYHBIX BEIIECTB:
pacrmo3HaBaTh OMNBITHBIM IMYTEM XIJIOpHUI-, OpoMHI-, MOAMI-, KapOoHat-, Qocdar-,
CWIIMKAT-, cynb(haT-, TUIPOKCHI-UOHBI, KATHOHbBI aMMOHHUS M HOHBI H3yYEHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMUECKUX BEIIECTB;

® IIPUMEHATH OCHOBHBIE OINEPALMH MBICIUTENBHOW JNEATEIIBHOCTH — AaHAJIU3 U CUHTES,
cpaBHeHHe, 00O0OIIeHHe, CHCTEeMaTU3allUIo, BBIIBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3€M — JUI1 M3Y4YECHMsI CBOMCTB BEIECTB M XMMMUYECKUX pEAKLUMH, €CTECTBEHHO-
Hay4yHble METOJbl TO3HAaHUS — HaAOJMIOAEHHWE, W3MEpPEeHHEe, MOJIEIUPOBaHUE,
AKCIIEPUMEHT (peanbHbIi U MBICTICHHBIN).

OO0HuM u3 0CHOBHBIX NPUHWUNOE NOCIPOCHUA RPOZPAMMBbL AGNACHCA NPUHUUN
oocmynnocmu . Imomy nomozaem ucnonsvzosanue ooopyoosanusn «Touku pocmanr.
IKcnepumenmansHble OanHble, NOJIYUEHHbIE YUAUWUMUCA RPU 6bINOIHEHUU
KOIU4eCneeHHbIX ONbIN 06, NO360IAIOM YUAUUMCA CAMOCIOAMENbHO 0€/1amb 6b16000bl,



6vlA61AMb 3aKoHomepHocmu. I100x00vl, 3an0cennvle 8 cooeprcanue nPOZPammol Kypca,
co30arom Heo0Xo0uMble YCAo6us O CUCIEMHO20 YC8OEHUS YUAUUMUCA OCHOG HAYKU, 013
obecneyenus pa3euearouleco U 60CRUMbIEAIOW €20 8030€CMEUA 00YUeHUA HA TUYHOCIb
yuaujezocs.

Dopmupyemvie 3HAHUA 00TIHCHBL CHLAMb OCHOBOTL CUCHIEMbL YOEHCcOeHUl WKOTbHUKA,
UEHMPATbHBIM AOPOM €20 HAYYHO20 MUPOBO33PEHUSL.



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

KoaudecTBo 9acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
Konrpoiabubie | IlpakTHyeck
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIEe pecypchl
padoTsbI He padboTsbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
[ToBTOpEHUE OneHue 3HaHU
11 BTOPCHHE H YIIYDICHHE SHAHHH 5 1 Bubmorexa LIOK https://m.edso0.ru/7f41a636
OCHOBHBIX pa3/IesoB Kypca 8 kjacca
OcHOBHBIE 3aKOHOMEPHOC ec
1.2 HOBHBIC SAKOHOMEPHOCTH XHMIHECKHX 4 Bu6miorexa LIOK https://m.edso0.ru/7f41a636
peaxmuii
DneKTpo ecka ccouuarus.
13 JICKTPOTHTHHICCKA MCCORHAtHA 8 1 1 Bubmorexa LIOK https://m.edso0.ru/7f41a636
XUMHUYECKUE PEAKIIMU B pacTBOPAX
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M UX COeAMHEHHUS
OO01as XxapakTepucTuKa ec
2.1 HHas XapaKTePHCTHIE XHMITICCKHIX 4 1 bu6moreka LIOK https://m.edsoo.ru/7f41a636
anemeHToB VIIA-rpymnmel. ["amorenst
OO01as XxapakTepUCTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmuoteka I{OK https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 1 bubnuoreka L{OK https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.4 anemeHToB |VA-rpynmsl. Yrieposa u 8 1 2 bu6nuoreka LIOK https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

3.1 OO011ue cBOiiCcTBa METAJIOB 4 bu6moreka LIOK https://m.edsoo.ru/7f41a636
3.2 Baxueiimme MeTamuibl U X COSTUHCHUS 16 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»amomias cpeaa
B
4.1 CUHECTRA 1 MATEPHAIIB! B KH3HH 3 Bu6miorexa [JOK https://m.edsoo.ru/7f41a636
YeoBeKa
Wroro mo pazueny 3
PesepBHOE Bpems 3 bu6moreka [{OK https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IIVIAHUPOBAHHUE 8 KJIACC

KoaudecTBO 4acoB

Jara
Kontp DJIeKTpOHHbIe M poBbIe
Tema ypoka [MpakTu | H3yYeH
n/ Bcero | 0JIbHBI o0pa3oBaTe/ibHbIE peCypChl
- epa yecKkHue sl
]
00TBI PAbOTE!
IT .P .
1 PEAMET XHUMHH. TOIL XUMHH B XHSHH HENoBeka 1 Bu6miorexa [JOK https://m.edsoo.ru/f0d210c
Tena u BemecTBa
bubmmoreka LIOK https://m.edsoo.ru/ff0d227e
2 [TonsiTHE O METOMAX TIO3HAHKS B XUMUU 1
O6opynoBanue TP
TMpakriueckas paGota Ne 1 «[Ipasia paGoTs B bubmmoreka LIOK https://m.edsoo.ru/ff0d23dc
3 1a6oPaTOPHH M TIPHEMBI 0OpAIIIEHHS C 1 Obopynosanne TP Lugposas rabopatopus
HA6OPATOPHEIM 060DV IOBAHIEN RELEON [udposoii qaT4uk TeMiepaTypbl
patop PYA CnuproBka Cpeya.
bu6mmoreka IIOK https://m.edsoo.ru/ff0d26ca
Yucteie BemecTBa 1 cMecH. CriocoObI pa3ieieHust
4 enteceit 1 O6opynosanue TP JlaTunk
3NEKTPOIPOBOAHOCTH, LU(PPOBOI MUKPOCKOII
. bubmorexa LIOK https://m.edsoo.ru/ff0d28c8
5 [IpakTtrueckas pabota Ne 2 «Pa3nenenue cmeceit 1 OGopynosanue TP I[udposas rabopatopus
(Ha mpuMepe OUUCTKU OBAPEHHOM COJIN )» RELEON
6 ATOMBI ¥ MOJIEKYJIBI 1 bubnuoreka LIOK https://m.edsoo.ru/ff0d2a6c
X .3
7 MMHHECKHE SICMCHTEI. 3HAKH (CHMBOIEI) 1 bubnuoreka L{OK https://m.edsoo.ru/ff0d2be8
XUMHUYECKUX JIEMEHTOB
bubnuoreka I{OK https://m.edsoo.ru/ff0d2a6c
8 [IpocThie U CIOKHBIE BEIIECTBA 1
Ob6opynoBanue TP
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bu6nuoreka LIOK https://m.edsoo.ru/ffod2d50
3 X
10 AKOH TIOCTOAHCTEA COCTABRA BEIICCTE. AHMMITICCRAR 1 bubnuoreka [{OK https://m.edsoo.ru/ff0d2eae

¢dbopmyna. BareHTHOCTh aTOMOB XUMUYECKUX



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

9JICMCHTOB

OrnHocurenbHas aroMHas Macca. OTHOCUTEIIbHAS

11 bu6mmoreka LIOK https://m.edsoo.ru/ff0d323c
MOJIEKYJIIpHas Macca
bubnuoteka [{OK https://m.edsoo.ru/ff0d350c
BECHl TEXHOXUMUYECKUE UIIU DJICKTPOHHBIE;
12 MaccoBast 10151 XUM-T0 JIEMEHTA B COEJUHEHUHN cBeua; KOG II0CKOTOHHAs 250 MJT; JIOKKA
JUTSL COKUTaHMST BEIIECTB Bechl alieKTpOHHbIE
13 KonunuectBo Bemecta. Mosb. MosisipHas macca bubnuoreka [{OK https://m.edsoo.ru/ff0d5230
bubnuoteka [{OK https://m.edsoo.ru/ff0d37fa
dusnyeckre U XUMHUUECKUE IBICHUI. XUMUUECKas
14 O6opynosanue TP [Ipubop asst onbITOB ¢
peakims
AIEKTPUIECKUM TOKOM
IIpu3HaKy U yCIOBHSA NPOTEKAHNS XUMUIECKHX
15 | PHSHAKIHY P Bu6miorexa [JOK https://m.edsoo.ru/f0d3a16
peakimit
3aKOH COXpaHEHHSI MACChl BEIIECTB. X UMUUECKHE
16 P B Bu6mmorexa LIOK https://m.edsoo.ru/ffod3bss
ypaBHEHUS
BrrunciaeHus KormuecTBa, Macchl BELIECTBA 10
17 : et Bu6miorexa [JOK https://m.edsoo.ru/f0d5708
YpaBHEHUSM XUMUUYECKUX PEAKITUI
Kiaccudukanms XuMHYeCKHUX peakuil
18 Puican peaxtt Bu6miorexa LIOK https://m.edsoo.ru/f0d3f34
(coenuHeHMs, pa3JIoKEHUS, 3aMEeIISHUs, 0OMEHa)
M. B. JIoMOHOCOB — yUE€HBII-3HIIUKIIOIIEAUCT.
19 yi H . a bu6mmoreka LIOK https://m.edsoo.ru/ff0d40c4
O000111eHIE U CUCTEMATHU3aIUs 3HAHUN
20 | KP Nel no teme«Bel-Ba 1 XUMHUYECKHAE PEAKITHI bu6mmoreka LIOK https://m.edsoo.ru/ff0d4290
21 Bo3gyx — cMmech razos. Cocras Bo3ayxa. bu6mmoreka LIOK https://m.edsoo.ru/ff0d448e
Kucnopon — snemenT u npoctoe BemectBo. O30H [Tpubop st ompeeneHus: cocTaBa BO3ayxa
dusny-e U XMM-€ CBOMCTBA KUCJIOPOaa (peaKiuu
22 poza (peaiu bubmuoreka I{OK https://m.edsoo.ru/ff0d4614
okucieHus, ropenue). [lonstue 06 okcugax
Cr1oco0BbI MOJIyUYEHUS] KUCIOPOAa B 1a00paTOpun U
23 ya poA patop bubmuoreka [{OK https://m.edsoo.ru/ff0d497a

MPOMBIIIJIICHHOCTH. HpI/IMCHCHI/IC KHUCJIOpOoJda



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

TemmoBoit 3¢ (hekT XUMHUECKON peaKInu, TOHSITHE

24 | 0 TepMOXMMHUYECKOM YpPaBHEHUH, IK30- U bubnuoreka [{OK https://m.edsoo.ru/ff0d4790
SHIOTEPMHUCSCKUX PEAKITUIX
TormmuBo (HeTh, Yroiab U MeTaH).3arps3HEHHE
25 (HegTs, yr )-3arp Bu6morexa LIOK https://m.edsoo.ru/ffod4cda
BO3]lyXa, CIIOCOOBI €r0 MPEIOTBPAICHUS
26 [Tpaktuyeckas padora Ne 3 o teme «Ilomydenue bubnuoreka L{OK https://m.edsoo.ru/ff0d4ae?
Y coOOMpaHue KUCIIOPO/Ia, U3YYEHHE €T0 CBOMCTBY» O6opynoBanue TP
Bomopox — aneme 0CTO€ BEIIECTBO.
27 AOPOAL 7 SIICMEHT M [POCTOE BEIECTD Bu6miorexa [JOK https://m.edsoo.ru/ff0d4ddo
Haxoxnenue B mpupoie
) 7 .
28 MSHHACCKHE 1 XMMITIECKHE CBOUCTBA BOAOpOAa Bu6miorexa [JOK https://m.edsoo.ru/ff0d4ddo
[Ipumenenne Bogopoaa
29 [ToHsATHE O KUCITOTAX U COJISX bu6mmoreka LIOK https://m.edsoo.ru/ff0d50d2
30 CrrocoOsI IMoTydeHus BOAOPO/Ia B JIA0OpATOPUH bubnmoreka [{OK https://m.edsoo.ru/ff0d4dd0
I1 6ota Ne 4 I1
31 paiTiriecia pabota 2 % 1o TEMe «CI0TyHeHIe Bu6maorexa LIOK https://m.edsoo.ru/ffod4fa2
U coOMpaHHe BOJIOPOJIa, U3YUYCHHE €TI0 CBOUCTBY
32 [IpomexxyToHast KOHTpPOJIbHAS paboTa bubnuoteka [{OK https://m.edsoo.ru/ff0d542e
Monspabiii 00bE€M ra3oB. 3akoH ABOTaapo
Brrauciienust 00b€Ma, KOJIMYECTBA BEIIECTBA ra3a
33 ’ B bubmoreka ITOK https://m.edsoo.ru/ffod55a0
0 €r0 U3BECTHOMY KOJIMYECTBY BEIIECTBA MU
00BEMY
B OBE -
34 PUIMCICHITT O LeMOB_.FaSOB 1o ypaBHeHumo b bu6muoreka [{OK https://m.edsoo.ru/ff0d5708
Ha OCHOBE 3aKOHa 00BEMHBIX OTHOILIICHHUI T'a30B
35 dusnueckre U XUMHUYECKHE CBOMCTBA BOIBI bu6mmoreka LIOK https://m.edsoo.ru/ff0d587a
bubnuoteka [{OK https://m.edsoo.ru/ff0d59e2
[udposas nadopatopust RELEON
36 CocraB ocHoBanuii. [lonsTue 06 nHAMKaTOpax [udposoit pH. mratus ¢ 3aKMMOM; MIATh

XUMHYECKUX CTaKaHOB (25 MI1); MPOMBIBAIKa
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Bopa xak pactBoputens. HacbllieHHbIE U

bu6mmoreka ITOK https://m.edsoo.ru/ff0d5b40
O6opynosanue TP npubop At ONBITOB ¢

37 HEHaCBhILIEHHbIE PACTBOPHI. MaccoBasi 101 AJIEKTPUYECKUM TOKOM; UCTOYHHUK MOCTOSIHHOTO
TOKa: IPOOUPKU — 2 LIT. IPOHYMEPOBAHHBIE;
BEILECTBA B pPaCTBOPE ) i
JyYUHKA; COUPTOBKA;
MpoOKU — 2 1T, TUHIET
38 ITP Ne 5 no teme «IIpurotoBieHue pacTBOpoB € bubnuoreka [{OK https://m.edsoo.ru/ff0d5eba
onpeeIEHHON MacCcOBOW JI0JIEH pacTB-TO B-Bay O6opynoBanue TP
39 KPNe2 o Teme «Kuciopoa. Bomopoa. Boga» bubnuoreka I{OK https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, KiaccuduKaius, HOMEHKIATypa bubnuoteka [{OK https://m.edsoo.ru/ff0d664e
41 [Tosmydenne u XMMHUYECKUE CBOMCTBA KUCTOTHBIX, bu6mmoreka LIOK https://m.edsoo.ru/ff0d664e
OCHOBHBIX U aM(OTEPHBIX OKCHUJIOB O6opynoBanue TP
bubmuoreka I1OK https://m.edsoo.ru/ff0d67ca
OcCHOBaHMS: COCTaB, KIaccU(pUKaIys, Obopynosanue TP Lupposas nadoparopus
42 RELEON ITu¢poBoii pH. mTAaTHB ¢ 3a5KNMOM;
HOMEHKJIaTypa
MATh XUMUYECKUX CTAKaHOB (25 Mi1);
IIPOMBIBAJIKa
bubmuoreka ITOK https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMHYECKUE CBOMCTBA OCHOBAHUM HHq)pOBa’E naboparopust RELEON
[{udposoii pH. mTaTuB ¢ 38)KUMOM; TISITh
XUMHUYECKHUX CTaKaHOB (25 Mi1); MpOMBIBAJIKA
44 | KucnoTsl: cocTaB, Kiaccu(ukaiys, HOMEHKIIaTypa bubnmuoteka [{OK https://m.edsoo.ru/ffOdfee2
. bu6mmoreka LIOK https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue u XuMUYECKUE CBOMCTBA KUCIOT .
[{udpoBoii MUKPOCKOIT
46 Conu (cpemHue): HOMEHKIIATypa, COCOObI bubnuoreka [{OK https://m.edsoo.ru/00ad9474
MOJTY4YECHUS, XUMUYECKUE CBONCTBA O6opynoBanue TP
TpaxTuueckas pabora Ne 6. Pemmene bubmuoteka I{OK https://m.edsoo.ru/00ad9b7c
47 | sKCIIepUMEHTANbHBIX 3a7a4 1o TeMe «OCHOBHBIE Obopynosarue TP Lnpposas raboparopus

KJIaCCbhl HCOPraHNYCCKUX COCIUHEHUI

RELEON [udposoii pH. mtatus ¢ 3a)XxuMoM;
MSTh XUMUYECKUX CTAKaHOB (25 mn);
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IIPOMBIBAJIKA.

I'enermueckas CBA3b MCKAY KJIaCCaMU

bubnuoteka [{OK https://m.edsoo.ru/00ad9a50

48 HEOPraHWYECKUX COEANHEHUI O6opynoBanue TP

49 O0o01IeHre U cHCTeMaTH3alus 3HaHU ! bubnuoteka [{OK https://m.edsoo.ru/00ad9ch2

50 Konrpoxbias pabora Ne3 o Teme "OV(,:'HOBHHG bu6mmnoreka IHOK https://m.edsoo.ru/00ad9ela
KJIACChI HEOPTAaHUYECKHUX COCIMHCHHIMA
[TepBBIe MOTBITKA KIACCU(PUKAITIN XUMUIECKUX

o1 a1eMeHTOB. [IoHsATHE O Ipynnax cXoAHbIX bubnuoreka [{OK https://m.edsoo.ru/00ad9ffa
JJICMEHTOB
[Tepuonnueckuii 3akoH u [lepunoandeckas

52 CUCTEMa XUMHUYECKUX deMeHToB [[. U. bubnuoteka [{OK https://m.edsoo.ru/00ada52c
MenneneeBa

53 [Tepuoapl, Tpymmbl, TOATPYIIIHI bubnuoteka [{OK https://m.edsoo.ru/00ada52c

54 CTpociiie aToMOoB. (OCTaB ATOMHBIX 1Cp. bub6nuoreka IIOK https://m.edsoo.ru/00ada342
N3oTomsl
CrtpoeHue JIeKTPOHHBIX 000I0YEK aTOMOB

55 anemeHToB Ilepuonnueckoit cuctemsr /1. U. bu6moreka LIOK https://m.edsoo.ru/00ada6bc
Meupeneena

56 XapaKTEpHCTHIA XHMIECKOr0 JIICMEHTA 10 ero bubnuoreka [{OK https://m.edsoo.ru/00ada824
nosoxenuto B 11C . 1. MenaeneeBa
3nauenue [lepuoanyeckoro 3aKoHa JUIsl pa3BUTHUS

57 Hayku U npaktuku. JI. 1. Mennenees — y4éHblii, bubnuoreka LIOK https://m.edsoo.ru/00ada96e
MeAaror U rpaxaaHuH

58 UICKTPOOTPHUATENLHOCTE ATOMOB XUMHIECKIX bubmmoreka [{OK https://m.edsoo.ru/00adaab8
JJIEMEHTOB

59 VOHHAs XHMIUCCKAs CBSI3h bubnuoteka I{OK https://m.edsoo.ru/00adac34

Ob6opynosanue TP Lludposas naboparopus
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RELEON HudpoBoii qat4uk TeMepaTypbl
TUTATUHOBBIH; JATYHK TEMIIEPATYypPbI
TEpMONAPHBIN

bubnuoteka [{OK https://m.edsoo.ru/00adaab8
O6opynosanue TP Lludposas madoparopus

60 KoBanenTHas mossipHas XaMA4ecKas CBsI3b 1 RELEON IludpoBoii maT4uK TeMnepaTyphl
HHaTHHOBBIﬁ; JaTYUK TCMIICPATYPhI
TEpMONAPHBIN
bubnuoteka [{OK https://m.edsoo.ru/00adaab9
Ob6opynosanue TP Iludposas nabopatopus
61 | KoBaneHTHas HEMOJIAPHAS XUMUYECKAs CBA3b 1 RELEON Iutposoii narumk Temmneparypsl
HHaTHHOBBIﬁ; JaTYUK TEMIICPATYPhI
TepMONApPHBIN
62 CreneHb OKUCICHUS bu6mmoreka IIOK https://m.edsoo.ru/00adae28
63 OKHCIIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH bubnuoteka [{OK https://m.edsoo.ru/00adb076
64 OKHUCIUTEIN U BOCCTAHOBHUTEIIH bu6mmoreka IIOK https://m.edsoo.ru/00adb076
K 6ota No4 C
65 OHTPOIBHA paboTa A% T TEME (L TpOCHHE 1 bu6mmoreka IIOK https://m.edsoo.ru/00adb486
aToMa. XUMUYecKasi CBSI3b»
P i . 0606
66 eSepBLHHH ypoK ODIICHHE 1 CHCTEMaTH3AIA 1 bu6mmoreka LIOK https://m.edsoo.ru/00adb33c
3HAHUU
P i . 0606
67 eSepBLHHH ypoK ODIICHHE 1 CHCTEMaTH3AIA 1 bu6mmoreka LIOK https://m.edsoo.ru/00ad9ch2
3HAaHUU
68 HroroBas koHTposIbHAs paboTa 1 bubnuoreka L{OK https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KUIIACC

Ne Koan4yecTBO 4acoB Jar
- a
Tema ypoxa Kountp MpakTn w3y DJleKTPOHHBbIE HU(PPOBHIE 00pPa3oBaTeJIbLHbIE
n/ 0JIbHBI ecypebl
I Bcero e pa yeckue eHH pecyp
6 (fTbl padoTsbI |
Ilepuoauueckuii 3akoH. [lepuoauyueckas cuctema
1 xmlxjmqgcmx >r1eMenTos J1 I}/I II\I/[GHILGJIeeBa 1 bu6mmoreka [IOK https://m.edsoo.ru/00adb59e
3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB XUMHUECKUX
2 SHGMGHTOE HepBBIX TPEX MEpHOJIOB 1 bubnuoteka [{OK https://m.edsoo.ru/00adb6b6
Knaccndukamnus u HOMEHKIaTypa HEOPraHUIeCKUX
3 BemeCTg) H yp p 1 bubnuoteka [{OK https://m.edsoo.ru/00adb7e2
N b K https://m. I
Buibl XUMUYECKOW CBS3HM U THUITBI KPUCTAIUTHYCCKUAX nosmorexa LIOK hitps://m.edsoo.ru/00adbact
4 CLIETOK 1 [Hudposas madoparopuss RELEON
P [{udposoii gaTuuk TemMmepaTypsl MIATHHOBBIN
Bxoanas xoHTposbHas pabota Nel mo teme
5 «IToBTOpEHUE 1 yriyOneHne 3HaHU OCHOBHBIX 1 1
pa3aesioB Kypca 8 Kiaccay
Knaccndukanus XuMHYECKHX peaKIui 110
6 pa3n14q1({me ;[pI/IBHaKaM peart 1 bubnuoteka I{OK https://m.edsoo.ru/00adbcb0
bu6mmoreka LIOK https://m.edsoo.ru/00adbe9a
O6opynosanue TP {udposas naboparopus
7 [ToHsATHE O CKOPOCTH XUMHYECKOH PEaKIUH. 1 RELEON HudpoBoii natunk TeMneparypsl
[ToHsATHE O TOMOTEHHBIX M T€TEPOTCHHBIX PEaKIIHIX IaTHHOBBIN [Iprbop m1s miuTocTpanuu
3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIUU OT
YCIIOBUI
TIOHATHE O XHMHTECKOM PABHOBECHH, DAKTOPH bubnuoteka I{OK https://m.edsoo.ru/00adc28c
8 BIUSIIOIIME HA CKOPOCTh XUMHUUYECKOM peakiiuu u 1 HHq)pOBa% naboparoprs RELEON .
[10JI0KEEEE XHMHIECKOTO PABHOBECHS [{udpoBoii AaATYNK TEMIIEPATYPHI IIIATHHOBBIHI
9 OKHCIIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIINU 1 bu6mmoreka LIOK https://m.edsoo.ru/00adcade
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O6opynoBanue TP Jlaruuk Hanpsoxenus [laTank
pH udpoBoii gaTynk TemnepaTypsl IIIATHHOBBII

Teopust MEKTPOUTUUECKON TUCCOIHAIUH.

bu6mmoreka IIOK https://m.edsoo.ru/00adcd68

| Combae w erame onexrpommy RELEON Linhponoi s sextponposoiocrs
bubmnoreka LIOKhttps://m.edsoo.ru/00add448
11 WNonnble ypaBHEHUS peakuuii O6opynosanue TP [ludposas nabopatopus
RELEON IudpoBoii 1aT4nK 37IEKTPOIPOBOTHOCTH
12 XUMHUYECKHEe CBOMCTBA KUCIOT M OCHOBAHUM B CBETE bu6mmoreka [IOK https://m.edsoo.ru/00add5d8
MIPEACTABICHUI 00 AIMEKTPOIUTHUECKON AUCCOUAITUN O6opynoBanue TP
13 XHWMHYECKUE CBOMCTBA COJIEH B CBETE MPEACTaBICHUI bubnuoreka L{OK https://m.edsoo.ru/00add8h2
00 2JIEKTPOJIMTUYECKON JUCCOIHAITIHT O6opynosanue TP
14 [ToHsATHE O THIPOIN3E CONEM bubnuoreka [{OKhttps://m.edsoo.ru/00add9d4
15 O06o00meHre 1 CHCTEMAaTH3aIisl 3HAHUH bu6mmoreka [IOKhttps://m.edsoo.ru/00addd12
bubmuoreka ITOK https://m.edsoo.ru/00addbfa
16 | TTIPNel.«Pemenune sKCriepuMEHTAIIBHBIX 321249 [udposas madoparopusi RELEON
[{udpoBoii JaTYUK ITEKTPOITPOBOTHOCTH
KontponpHas padota Ne2 o teme
17 | «DnexrponuTHyeckas aucconuanus. XuMHIECKUe bu6mnoreka LIOK https:/m.edsoo.ru/00addec0

peaxkiuu B pacTBOPax»

OO01as XxapakTepUCTUKA raOreHOB. XUMUYECKHE

bu6mmoreka LIOK https://m.edsoo.ru/00addfe2

18 CBONCTEA Ha LIbHMEDe XILoba O6opynosanue TP Anmapar jyist npoBeaeHUs
PHMED p xumudeckux mporeccos (AITXP)
bubnuoteka I{OK https://m.edsoo.ru/00ade104
Xnoposojopoa. CossiHas KUCIOTa, XUMUYECKUE
19 CBOHCTBA, TIO/TyHeETe, IPHMEHEHH® O6opynosanue TP Ludposas nabopatopus
’ ’ RELEON JlaTumk XJ0pua- HOHOB
bubnuoteka [{OK https://m.edsoo.ru/00ade348
[Ipaktuueckas paborta Ne 2 o teme «llomyuenue
20 . o Ob6opynosanue TP Lludposas naboparopus
COJITHOM KHUCIIOTBI, U3y4eHHE €€ CBONCTBY RELEON
21 BbraHCICHHA 110 YPaBHEHHAM XHMUHCCKHX PeaKIH, bubmmoreka [{OK https://m.edsoo.ru/00ade488
€CIIM OJIMH U3 PEareHTOB JIaH B U30BITKE
22 OOmast xapakTepucTuka 1eMeHToB VIA-rpymnmsl bubmuoteka LIOK https://m.edsoo.ru/00ade64a
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O6opynoBanue TP

AmnoTpornHbie MoauduKanuu cepbl. Haxoxnenue

23 | cepbl M €€ COCMHEHUI B IPUPOAE. XUMHUECKHIE bubnuoreka [{OK https://m.edsoo.ru/00ade64a
CBONCTBA CEPBI
bu6mmoreka LIOK https://m.edsoo.ru/00ade802
24 | CepoBojiopo, cTpoeHue, (hr3-€ U XUMHUY-€ CBOMCTBA S:;II;ZSS;SEI;Z 31;1; II;IH(H?I%T( giﬂngg%z;ﬂzifﬂ
MoJIydyeHus ra3oB uiu anmnapaTt Kunna
bubnuoteka [{OK https://m.edsoo.ru/00adea28
o5 Oxcuppl cepsl. Cpras[ KHCII0Ta, GPU3NYECKUE U OBopytoBanue TP Iludposas naGopatopis
XMUMHYECKHE CBONCTBA, TPUMEHEHHE o
RELEON IudpoBoii 1aT4nK 31EKTPOIPOBOTHOCTH
XUMHYECKUE PEeaKIIUU,IeKAIIIEe B OCHOBE MPOMBIIII
og | JICHHOTO croco0a MoJIy4eHUsI CEPHON KUCIIOTHI. bubnuoteka [{OK https://m.edsoo.ru/00adec8a
XHWMHYECKOE 3arpsI3HEHNE OKPYKAIOLIEH Cpeabl O6opynosanue TP
COEJIMHEHUSIMHU CEpBI
27 | Beru-e MaccoBO# J0JIM BBIXOJa IPOIYKTA PEAKIINH bu6mmoreka [IOK https://m.edsoo.ru/00adec8a
bu6moreka [IOK https://m.edsoo.ru/00adeea6
OO6mrast XxapakTepUCTHKA 3JIEMEHTOB V A-TpyIIibI. TepMOpEe3UCTOPHBIN TATUUK TEMIIEPATYPHI,
28 | A30T, pacmpocTpaHeHue B Ipupojie, pus-e u Xum-e natuyuk pH, 1aT4uk 31€KTPONPOBOJHOCTH,
CBOICTBa anmnapar JJis IPOBEICHUSI XUMUYECKIX PEaKIIHii
(AITXP), MmarHuTHas MeIIaiKa
29 AMMHaK, ero pu3ndecKue U XMMHUYECKHUE CBONCTBA, bu6mmoreka L{OK https://m.edsoo.ru/00adf004
MOJIy4CHHUE U TPUMECHEHUE O6opynoBanue TP JlaTuuk 351€KTpOTTPOBOTHOCTH
30 Ipaxruecias padora Ne 3 1o TEME «lonysenne bubnuoreka [{OK https://m.edsoo.ru/00adf180
aMMUaKa, U3yueHUe ero CBOMCTB»
bubnuoteka I{OK https://m.edsoo.ru/00adf306
31 A30THAas KUCIOTA, €€ Pru3ndecKkue u XuMUYECKUE O6opynosanue TP Ludposas nabopatopus
CBOICTBa RELEON IudpoBoii faTuuk 31eKTpONpOBOIHOCTH
; JlaTYuK HUTPAT HOHOB
32 [TpomexyTouHasi KOHTpOJbHas padoTa (Ne3) bubnuoreka LIOK https://m.edsoo.ru/00adf518
33 ®ocdop. Okenn pocdopa (V) u pochopnas bub6nuoreka LIOK https://m.edsoo.ru/00adf68a
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KHCIIOTA, ((U3NYECKHE U XUMHUECKUE CBOICTBA,
II0JIy4YEeHUE

Hcnonp30BaHne HUTPATOB U COJIEH aMMOHUS B
KayecTBE MUHEPAIbHBIX YA0OpeHU. XUMUUECKOe
3arpsI3HEHUE OKPYXKAIOLIEH Cpelibl COCTUHEHUSAMU

bu6mmoreka LIOK https://m.edsoo.ru/00adfc20
O6opynosanue TP Lludposas nabopatopus

34 o
a3ora Mcnonb3oBanue gocdaToB B kauecTBe RELEON Ilu¢poBoii naTuuk 31€KTPONPOBOIHOCTH
MUHEpaJIbHBIX yI00peHuil. 3arpsi3HeHue NprupoTHON
cpensl dhocharamu
VYrnepon, pacnpocTpaHeHue o€, puznyecKkue
35 TACPO]I, PACIPOCTPAHEHHE B PHPOJC, Pu3HICCKn Bu6morexa [TOK https://m.edsoo.ru/00adfd9c
Y XUMHYECKUE CBOMCTBA
Oxcuppl yriaepoaa, ux (pU3nveckne U XUMHISCKUC
36 | cBolicTBa. DKOJIOTHYECKUE TIPOOJIEMBI, CBA3aHHBIC C bubnuoteka [{OK https://m.edsoo.ru/00adfebe
okcuziom yriepoaa (1V)
37 VYroapHas KucioTa U €€ Cou bu6mmoreka IIOK https://m.edsoo.ru/00ae006¢c
" bubnunoreka [IOK https://m.edsoo.ru/00ae027e
ITP Ne 4 no teme "Ilosydenue yrie KUciaoro rasa.
38 " [udposas maboparopusi RELEON
KauecTtBeHHas peakiuus Ha kKapOOHAT-HOH .
[{udpoBoii JATYUK IEKTPOIPOBOIHOCTH
39 IeponadaLHbIC MOHATUSA 00 OPraHHICCKHX bu6mmoreka IIOK https://m.edsoo.ru/00ae054e
BEIIECTBAX KaK O COEIMHEHUSIX yriiepoia
40 Kpemuwuii u ero coennHeHus bu6mmoreka LIOK https://m.edsoo.ru/00ae080a
ITpaktuyeckas paboraNe5.Pemenue sKCriepuMEHTAb bubmuoreka ITOK https://m.edsoo.ru/00ae0bf2
41 | HBIX 337124 IO TeMe «BakHelmme HeMeTaIbl U uX [udposas nadoparopuss RELEON Ludposoit
COEJIMHEHUS JATYUK SJIEKTPOMPOBOAHOCTH
K 0 o4 B i
42 OHTPOJIbHsT padoTa Ne 1o Teme «Baxueiune bubnuoteka [{OK https://m.edsoo.ru/00ae0el8
HEMETAJLJIbl U UX COCTMHEHUS
OO01as XxapakTepuCcTUKa XUMHUYECKUX DJIEMEHTOB —
43 METAIIOB. MeTaHHqu?Kaﬂ CBASH 1 METAILTHCCKa bubmmoreka [{OK https://m.edsoo.ru/00ael03e
KpUCTaJTMYecKas pemérka. Gu3nyeckue cBoicTBa
METaJJIOB
44 XHMHYCCKHE CBOHCTBA METAILIOB. bubnuoteka I{OK https://m.edsoo.ru/00ae1156

aﬂeKTpOXI/IMI/I‘-ICCKI/Iﬁ pAaa HaHpH)KeHI/Iﬁ MCTAJIJIOB
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Oo6mue criocoOb! moay4eHus MeTamioB. CIuiaBbl.

45 Beluncrienus 1o ypaBHEHUAM XUMHUYECKUX PEAKLIUN, 1 Bbubmuotexa L{OK https://m.edsoo.ru/00ael156
€CJIM OJIMH U3 PEareHTOB COACPKHUT MPUMECH
46 [ToHsiTHE O KOPPO3UH METATIIOB 1 bubnuoreka L{OK https://m.edsoo.ru/00ael278
47 [llenounpie MeTaTBI 1 bu6mmoreka LIOK https://m.edsoo.ru/00ael4b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U KAJIUS 1 bubnuoteka [{OK https://m.edsoo.ru/00ael4b2
bubnuoteka [{OK https://m.edsoo.ru/00ael5e8
49 [[lenoyHo3eMeNbHBIE METAIIIBI — KAJIBIIMK U MAarHAW 1 JIaTHHK 3JEKTPONIPOBOIHOCTH, MArKHTHAA
MeIraKa, Tpruoop IS OTyICHHS Ta30B WITH
anmapar Kunna
50 BaskHEHIIHE COSIMHEHNS KalbIHs 1 bu6mmoreka [IOK https://m.edsoo.ru/00ael5e8
O6opynosanue TP
51 O06o0meHre u cHCTeMaTH3alns 3HAHUH 1
52 XKécTkoCTh BOJIBI U CIOCOOBI €€ yCTpaHEHUS 1 bubnuoreka [{OK https://m.edsoo.ru/00ae1886
53 BH(?;;;T;;ZCTI;?B?Zg(;TCi;\ragHi;;;,eMe "HEericocts 1 bubnuoteka [{OK https://m.edsoo.ru/00aelae8
54 ATrOMUHHK 1 bu6mmoreka IIOK https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHA ¥ THIPOKCUIA 1 bu6mmoreka IIOK https://m.edsoo.ru/00aelc64
bubmmoreka IIOK https://m.edsoo.ru/00ae1d86
56 Kenezo 1 [udposas madoparopuss RELEON
[{udpoBoii gaTunK TaBICHHUS
57 Oxcunpl, THAPOKCUIBI U cosn xkene3a (1) u xenesa 1 bu6mmoreka L{OK https://m.edsoo.ru/00ae35e6
(1 O6opynosanue TP
58 O000111eHIE U CUCTEMATHU3AIUs 3HAHUN 1
[IpakTuueckas paboraNe 7.Pemenue
59 | akcnepuMeHTaNBHBIX 33/1a4 10 TeMe «BakHeiimme 1 bu6mmoreka LIOK https://m.edsoo.ru/00ae3de8
METaJIBl U UX COCAUHCHHUSI
Brrurcnenus o ypaBHEHUSIM XUMHUYECKUX PEAKIUH,
60 CCITH O/IWH W3 PEArCHTOB J1aH B M3OLITKE WITH 1 bubnuoteka I{OK https://m.edsoo.ru/00ae1750

COACPKUT NPUMCCH. Brrunciaenns MaccoBoil 10U
BbIXOJa MPOAYKTA pCAKIIUN



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

61 O06o0011IeHNe U cUCTeMaTU3aIUs 3HAHUN 1

62 KonTtponsHas padota Ne5 mo teme «Baxueiinime 1
METaJUTbI M UX COCTMHEHUS

63 Beruectsa u matepualsl B MOBCENHEBHOM KH3HH 1 bu6moreka LIOK https://m.edsoo.ru/00ae3f50
YeJI0BeKa

64 XMMHUYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH cpeibl 1 bubnuoreka [{OK https://m.edsoo.ru/00ae4270

65 Ponp XuMuM B perieHnH SKOJIOTMYECKUX MpooIemM 1 bubnuoreka [{OK https://m.edsoo.ru/00ae4270

66 PesepBHblit ypok. O6001IEHNE U CCTEMAaTU3ALINS 1 bubnuoreka [{OK https://m.edsoo.ru/00ae0d0a
3HaAHUH O6opynoBanue TP

67 Wrorosas koHTposibHas padoTa (Neb) 1 bubnuoreka [{OK https://m.edsoo.ru/00adh33c

68 PegevaHHH ypok. O600MeHHe i CHCTeMATH3AIHA 1 bubmuoreka I{OK https://m.edsoo.ru/00ad9ch2
3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

Xumus, 8 knacc/ Pymsutuc I'.E., ®enpaman @.1., AkiinonepHoe o6mectBo «M3naTenbeTBo
«IIpocsemenne»

* Xumus, 9 knace/ Pymsuruc I'.E., ®enpaman @.1°., AkunonepHoe o6mectBo «M3nareascTBo
«IIpocsemenne»

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA

* Xumus, 8 knacc/ 'abpuensua O.C., OctpoymoB W.T"., Cnaakos C.A., AKIMOHEpHOE OOIIECTBO
«M3narenscTBO «IIpocBemenne»

* Xumus, 9 xinacce/ I'abpuensua O.C., OctpoymoB WN.I'., Cnankos C.A., AKiinonepHoe
ob6mecTBo «M3nmarensctBO «IIpocBenienne»

Xumus. 9 ki.: KontposnbHele 1 mpoBepouHbie paboThl K yueOHuky O. C. 'abpuensHa «Xumus.
9 / O. C. I'abpuensu, I1. H. bepe3kun, A. A. Ymakosa u np. - M.: [Ipoda, 2010.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

http://school-collection.edu.ru/
http://him.1september.ru/

http://pedsovet.org/

http://www.uroki.net/ - UROKI.NET.
http://festival.1september.ru/subjects/4/
http://som.fsio.ru/subject.asp?id=10000755
http://schools.perm.ru/

http://www.alhimik.ru/ -
http://www.chemistry.narod.ru/ http://hemi.wallst.ru/
http://www.college.ru/chemistry/
http://www.chemistry.ssu.samara.ru/
http://www.informika.ru/text/database/chemy/Rus/chemy.html

http://www.edu.yar.ru/russian/cources/chem/ -
http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://him.1september.ru/
http://pedsovet.org/
http://uroki.net/
http://festival.1september.ru/subjects/4/
http://som.fsio.ru/subject.asp?id=10000755
http://schools.perm.ru/
http://www.alhimik.ru/
http://www.chemistry.narod.ru/
http://hemi.wallst.ru/
http://www.college.ru/chemistry/
http://www.chemistry.ssu.samara.ru/
http://www.informika.ru/text/database/chemy/Rus/chemy.html
http://www.edu.yar.ru/russian/cources/chem/
http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry




